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SCOPE OF THE BULLETIN.! 


This bulletin is based on information secured from the analysis 
of a year’s business (1912) on 212 general farms in Marion and Polk 
Counties, Oreg., and a general farm practice study in the Willamette 
Valley covering a period of several years. It presents some of the 
more important factors which influence the profits on the farms 
studied, shows why the ‘‘valley’’ or silt loam farms are operated 
more efficiently than the ‘‘red hill”’ or clay farms, and makes recom- 
mendations that should materially increase the profitableness of 
general farming throughout the Willamette Valley. 


SUMMARY AND CONCLUSIONS. 


Of the 212 farms embraced in this study 68 are located on the cley 
soil and 144 on the silt loam soil. 


1 The figures presented in this bulletin are those secured in a typical year before the war, 1912. It would 


be impracticable to offer recent figures, because of the unstable conditions prevailing the last few years. 
The prime emphasis is not to be placed on the presentation of comparative profits for one year, but on the 
lessons which these figures set forth. In short, it is the desire merely to indicate some of the fundamentals 
of farming success in the Willamette Valley, drawing upon one typical year for practical illustrations and 
showing the relationship between the various factors in farming. 
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Some of the factors which tend to influence efficiency on these _ 
farms are: (1) The area of land in summer fallow; (2) the income 
per productive animal unit; (3) crop yields; and (4) the percentage 
of the field-crop area devoted to clover and other legumes. 

Clover seed was a profitable crop in 1912. During that year over 
10 per cent of the total receipts of the silt loam farms were derived 
from the sale of clover seed, though the crop occupied only 4.5 per 
cent of the rotation area. . 

Comparative yields and values of the cereal crops per acre strongly | 
indicate that the area devoted to oats on both the clay and silt loam 
farms should be reduced, with a view to growing more profitable 
Crops. - 

The farm income of the clay farms was 4.35 per cent of the capital 
invested, as compared with 6.64 per cent for the silt loam farms. 
In other words, the silt loam farms were a half more profitable 
than the clay farms. The clay farms grow less clover and other 
legumes than the silt loam farms, had a greater acreage and lower 
yield of oats, and had a much eee percentage of the rotation area 
lying idle as summer fallow. 

Crop yields may be increased materially on most of the farms 
studied by devoting more of the tillable land to clover and other 
lecumes. A few of the sult loam farms were probably devoting 
sufficient area to these crops. 

That clover can be grown successfully on the clay farms is shown 
by the 53 trials, covering over 1,000 acres, on 83.8 per cent of which 
successful stands were obtained. 


AGRICULTURAL HISTORY OF THE VALLEY. 


Between 1850 and 1860 most of the prairie lands of the Willamette 
Valley were brought under cultivation. Even as early as 1844 
there was a surplus wheat crop of 10,000 bushels. In the very be- 
ginning of the agricultural development of the valley, wheat became 
the leading crop. Oats were also an important crop, and corn was 
grown in a limited way. Timothy and cheat‘! were the principal 
hay crops. Clover was tried superficially and pronounced a failure 
because the first trials failed to give satisfactory stands. From the 
most reliable information available it appears that wheat in those 
early days yielded from 30 to 40 bushels per acre and oats from 50 
to 75 bushels. 

For a number of years the land produced a crop each year. How- 
ever, the soil soon became infested with wild oats, and about 1865 
the farmers began to summer fallow; that is, the land was clean 
cultivated once in every three or four years. Under this system of 


1 Bromus secalinus. 
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farming crop yields gradually declined. The average yield of wheat 
for the Willamette Valley during the early eighties was not far from 
17 bushels per acre. The United States Census report shows that the 
average yield of wheat for Benton, Clackamas, Lane, Linn, Marion, 
Multnomah, Polk, Washington, and Yamhill Counties for the year 
1880 was 14.9 bushels per acre. 

The practice of summer fallowing from one-fourth to one-third of 
the land each year and the production of wheat and oats to the 
exclusion of almost all other field crops has prevailed on the red hill 
or clay type of soil to the present time. On the silt loam or ‘‘val- 
ley’’ soil, on the other hand, radical changes in the type of farming 
have taken place. Clover and vetch were introduced during the 
eighties and early nineties, and the practice of summer fallowing 
has practically been abandoned on this type of sou. The influence 
of these leguminous crops on crop yields and the efficient management 
of these farms will be shown in the tables which follow. 


TYPES OF SOIL. 


The 212 farms which constitute the basis of this study are located 
on two distinct types of soil, Salem silt loam and Salem clay.1 The 
Salem silt loam is locally known as ‘‘valley”’ or ‘‘prairie”’ soil. It 
occupies the level and gently rolling valley lands. The soil is a brown 
to black silt loam, 18 to 24 inches deep. The subsoil is a yellowish 
to red clay loam which becomes heavier with the depth. The Salem 
clay type is locally known as ‘‘red hill” soil. It occupies a series 
of ro ling hills on either side of the ‘‘valley”’ or silt loam soil. The 
Salem clay soil consists of 12 to 15 inches of red clay, which is under- 
lain by a clay of much the same color and texture as the surface 


soil. 
DEFINITIONS OF TERMS USED. 


Definitions of some of the terms used in this discussion may be 
found helpful in studying the tables which follow. 

Improved land.—The usable portion of the farm. It includes the 
tillable area and any portion of the farm that has been improved 
sufficiently to furnish fairly good pasturage. 

Rotation area.—That portion of the farm upon which field crops 
are changed about from year to year. It includes the areas in field 
crops, summer fallow, and pasture in rotation. It does not include 
the area in fruit and garden. 

Field-crop area.—That portion of the farm occupied by the field 
crops. 


1 Salem silt loam and Salem clay are terms applied to these soils by the Bureau of Soils, U. S. Depart- 
ment of Agriculture, when making a soil survey in Marion and Polk Counties, 1903. 
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Crop wndex.—The yielding power of the soil of a given farm or - 
group of farms expressed as a percentage of the average yielding 
power of the soil of all farms in the community.’ 

Animal unit.—A mature horse or cow, or as many smaller animals 
as require the feed of a horse or cow, namely, 2 head of young cattle, 
2 colts, 5 hogs, 10 pigs, 7 sheep, 14 lambs, 7 goats, 14 kids, or 100 hens. 

Productive animal unit.—Includes all animal units except work 
horses. 

Receipts.—The gross income of the farms from all sources. 

Expenses.—The total amount necessary to conduct the farm busi- 
ness during the year. It includes, besides all cash outlay, deprecia- 
tion of equipment and buildings and all unpaid family labor (excepting 
that of the operator) used in conducting the farm business. 

Farm wncome.—tThe difference between the gross receipts and the 
expenses. It is the amount available to the farm family for living, 
saving, and paying debts after the expenses of conducting the farm 
business during the year have been paid. It does not include what. 
the farm furnished directly toward the family living. 

Percentage farm income is of capital vnvested.—Farm income does 
not include the amount the farm furnishes the family in the way of 
food, fuel, and the use of the farm dwelling. Neither do the expenses 
include the value of the operator’s labor and the cost of his board. 
These two amounts, that is, what the farm furnished the family and the 
value of the operator’s labor and the cost of his board, were so nearly 
equal on the farms studied that percentage farm income is of capital 
invested is used in this discussion to measure the efficiency of farming. 


1 The crop index may be defined as the crop yields of a particular farm expressed in percentage of the 
average crop yields of all the farms in the community. It is found as in the following example: 
A particular farm produces— , 
2,000 bushels of corn on 40 acres, 
1,200 bushels of wheat on 40 acres, 
900 bushels of cats on 30 acres, and 
120 tons of hay on 80 acres. 


The average yields of the above crops in the community are: Corn, 60 bushels; wheat, 32 bushels; oats, 
40 bushels; and hay, 12 tons per acre. Hence, on the average, the areas required to produce the above 
quantities of the products mentioned are— 


2,000+60= 33.3 acres of corn, 

1,200+32= 37.5 acres of wheat, 
900+40= 22.5 acres of oats, and 
120+13= 68.6 acres of hay. 


Total= 161.9 
Thus, it requires 190 acres on the farm in question to produce what 161.9 acres produces on the average. 
Hence, 1 acre produces on this farm 161.9+190, or 85.3 per cent as much as the average acre of the com- 
munity. 
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The comparative size of farm, value of real estate per acre, and the 
use made of the farm area on the two types of soil are shown in Table I. 


TaBLE I.—Relation of type of soil to use and value of land on 212 farms in Marion 
and Polk Counties, Oreg. (1912). 


Salem 

Use and value of land. Smee silt 

y loam 
INIT e TO TASH yep see ee oe Sas oh ar ore asd ane yc oth pyar a meucieiniete xe Cale 68 144 
AVerageisize OF farimi(ACres) Meee sae e eae ee ah 2 SESE hk EAN RI ee ERR Amen sais 5. 260 175 
Malueyotmrealies tatejper acne Se sees tree te rasan te eet see ees apoyo tesa aes oie | $89 $112 

Percentage of farm area in— 

HM PrOVEGsLAn Ge sks re Rete ete area a ee te ee Se ea ARES ES SE 71.2 73.6 
Pilaple lant. - sass eh seat see ees ie Sey ce Sat folate ae Soe Seine ene overeat 67.9 70.9 
Rotation ete gs ae te eee eens aa eee SEE Pe eA es RS SS 2S | 63. 7 65.3 
IBICLANCLOPS Meise ecco ee eeee ee eat eae Ne ciate sree ete ated seta tare S Mines aia tears cies | 46. 7 62. 2 
TEES DIRS 6 WS SOE BROS SAS eae SRST Sere a Ieee Rea gir ee 26. 7 27.8 
SUMIMEH QO Wessevses eer se etree de rectory Seeeee rest eeetes 15.6 1.8 
Rruitjand’cardenk ay \s554s8 oe MEA eae ee ee See ooh eas] 15 1.0 
AYA YOY W EEA YG UE ene Se. kk mene ee ae A ROM Te PAS ope 1 RR, SINE NC nme SNR eNOS Fees rare le Ua 24.9 PRAT 
Ae Spey! 10 ey en ee ee ee ae ee ee ee ee ee | 3.9 3.7 


It will be seen that the 68 clay farms averaged 85 acres larger and 
had a real-estate value $23 per acre less than the silt loam farms. 
There was 2.4 per cent more of the farm area in improved or usable 
land and 13.8 per cent less of the farm area lying idle as summer 
fallow on the silt loam farms than on the clay farms. The relation 
of these differences to the comparative efficiency of farming on the 
two types of soil will be indicated elsewhere. 


USE OF CAPITAL. 


The average investment and the use made of capital on the 212 
farms are shown in Table II. The clay farms had an average of 


' $3,873 more capital than the silt loam farms, and the silt loam farms 


had 0.6 per cent more of the total capital invested in working capital 
than the clay farms. 


TaBLe I1.—Use of capital on 212 farms in Marion and Polk Counties, Oreg. (1912). 


Salem Salem 


Use of capital. clay. | silt loam. 


ENTUITIT DE TNO tal URI Se area LAM Re es et sels aka he bas ota Shamed adele 68 144 

EMV ester fe POrara hile serra reise tie pe eae ioe creche emaeie oe ee eee $25,330 ; $21,457 

Percentage of investment on— 
OTA TIO SSS See Se ci Sa ag ea Ie iy ge ah pa ea 91.6 | 91.0 
briplementsamU eta Chime liye skeet ee ce ean at Taio seme peninstos 1.9 De. 
BG ICS OU een repens ate et essen Sale Naito eaten Sess hee Ae See EE vacee bees c he ne 5.9 | 6.2 
TREE! aye | OB OF ON Nae Se a SR ee es A eS ee a mit sil 
CSTE 1) RU EEE 1a kn SEE ey gS ER SE Pe i a i) 5 
SVVIO Rl TT 28 CEL PLC mre ere ere en aoe Pts sae RE RR eke B Dk Newel LE IN but eek 8.4 | 9.0 
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TYPES OF FARMING. 


The number of farm records obtained in the survey made in 
Marion and Polk Counties in 1912 is not sufficient to justify com- 
parisons of the many types of farming to be found in the Willamette 
Valley. For this reason all of the records of the survey except 212, 
those representing general or mixed farming, were discarded. The 
types of farming practiced on these 212 farms will be considered 
from the standpoint of the use made of the rotation area, the live 
stock kept, and the sources of income. 


RELATION OF THE ROTATION AREA TO TYPE OF FARMING. 


Figure 1 represents graphically the use made of the rotation area 
on the two types of soil. Oats, it will be seen, were the most promi- 


OATS 
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HAY 
POTATOES 
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MISC. CROPS 


SUMMER FALLOW 


144 SALEM SILT LOAM FARMS 


OATS 
WHEAT 


HAY 
CLOVER SEED 


POTATOES 
PAST URE 
MISC. CROPS 
SUMMER FALLOow 


Fig. 1.—Utilization of rotation area on 212 farms in Marion and Polk Counties, Oreg. (1912). 


nent crop grown, and oats and wheat occupy relatively about the 
same percentage of the rotation area on the clay farms as on the 
silt loam farms. The types of farming followed on the two soils 
differ materially in the percentage of the rotation area devoted to 
clover seed, hay, and summer fallow. The prominence of the oat 
crop and the difference in the uses made of the rotation, it will be 
seen later, have considerable influence on the comparative profit- 
ableness of farming on the two soils. 


RELATION OF LIVE STOCK TO TYPE OF FARMING. 


Figure 2 shows the number of animal units kept per 100 acres of 
improved land, and the number of animals of each kind kept per 
farm. It will be seen that dairy cows were the most important 
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productive animals kept on these farms. Work horses, it must be 
remembered, are not considered productive animals. Sheep stood 
second in importance on the clay farms, and hogs on the silt loam 
farms. The clay farms kept relatively less stock than the silt loam 


KIND OF AALS 144 SALEM 
ANIMAL Fann SALEM CLAY FARMS SILT LOAM FARMS 


DAIRY COWS 


BULLS 
YOUNG CATTLE 


- Fig. 2.—Number of animal units per 100 acres of improved land and number of animals per farm on 212 
farms in Marion and Polk Counties, Oreg. (1912). 


farms. The total animal units kept per 100 acres of improved land 
on the clay farms were 10.02, as compared with 13.77 on the silt 
loam farms. These are very low complements of live stock. In 
other words, live stock on these farms was kept as a side line to cash- 


crop farming. 
~ SOURCE z 
OF gs SALEM cay FARMS 
INCOME A 
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Fic. 3.—Percentage of receipts and amounts received from different sources on 212 farms in Marion and 
Polk Counties, Oreg. (1912). 


RELATION OF SOURCES OF INCOME TO TYPE OF FARMING. 


The percentage of receipts from different sources for the two types 
of soil are shown in figure 3. The clay farms received 58.2 per cent 
of their receipts from the sale of crops, and the silt loam farms 58.1 
per cent. The clay farms, it will be observed, received practically 
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all of their crop receipts from the sale of oats and wheat. While’ 


oats and wheat lead on the silt loam farms also, 10.1 per cent of the 
total receipts were from clover seed, 7.6 per cent from hay, and 7.4 
per cent from potatoes. It will thus be seen that the silt loam — 
had receipts from a much greater variety of crops. 

The total percentage of receipts derived from all kinds of im 
stock was 36.2 on the clay farms, and 33.6 on silt loam farms. 
Obviously these farms were not fee extensively in live stock. 


As a source of direct income the dairy cow was the most important’ 


animal kept on both kinds of soil. On the clay farms horses stood 
second, poultry third, sheep fourth, and hogs fifth. On the silt loam 
farms hogs were second, poultry third, horses fourth, and sheep fifth. 


CLAY AND SILT LOAM TYPES OF FARMING CONTRASTED. 


It will be seen, therefore, that the type of farming practiced on the 
68 clay farms during the year 1912 was that of grain farming under 


a system of summer fallowing approximately one-fourth of the 


rotation area each year. Oats occupied more than twice as much 
land as wheat, and oats, wheat, and summer fallow occupied 87.3 
per cent of the rotation area. General live stock were kept as a 
side line, dairy cows being the most important productive animals. 

The type of farming practiced on the 144 silt loam farms was more 
general and diversified than that practiced on the clay farms. While 
oats and wheat were still the leading crops, hay and potatoes were 
given much more prominence. Clover-seed production was also a 
very important minor farm enterprise, and only 2.7 per cent of the 
rotation area lay idle as summer fallow, as compared with 24.5 per 
cent on the clay farms. General live-stock production was also 
carried as a side line, and dairy cows were slightly more prominent 
than on the clay farms. 


SOME FACTORS WHICH INFLUENCE EFFICIENCY. 


Many factors influence efficiency on general farms in the Wil- 
lamette Valley. Some of these are of minor importance and make 
little difference in the financial results. Others are very important 
and largely determine success or failure on most farms. In discuss- 
ing this topic only those factors are considered which are largely 
within the control of the farmer and which stand out prominently 
as contributing to the profit or loss of these farms. 


SUMMER FALLOW. 


From 40 to 50 years ago the practice of summer fallowing the land 
once every three or four years was universally followed in the Wil- 
lamette Valley. While the practice still prevails on the clay farms, 
it has practically disappeared on the silt loam farms. 


eo 
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TaBLE III.—Relation of summer fallow to percentage farm income is of capital on 212 
farms in Marion and Polk Counties, Oreg. (1912). 


Rotation area in summer fallow. 


On Salem clay. On Salem silt loam. 
Item. Cee Ea eT lh. 
| 25 per | Over 25 | 50 per 
None. cent or per None. cent or 
| less. cent. less. 
| Te i a | 
INumbenloiiarmsm ss sees eae lk ee oe eee 11 29 28 127 17 
Average percentage ofrotation area in summer fallow. 0 17.6 33.9 0 18.8 
Average capital..........- SS Rds a ree Snir et age $11,783 | $27,030 | $28,891 | $20,936 $25, 532 
AN ETASe fAbININCOMEG ss sacs san oe Sais ce ols eee Sew Se $687 $1,375 $985 $1, 471 $1, 081 
Percentage farm income is of capital........-..--.--- 5. 83"| 5. 09 3. 41 7. 02 4, 23 


In Table III the farms are divided according to the percentage 
of the rotation area that was in summer fallow. Of the 68 clay 
farms, 11 had no summer fallow, 29 had 25 per cent or less, and 28 
had over 25 per cent of the rotation area in summer fallow. Of the 
144 silt loam farms, 127 had no summer fallow and 17 had more or 
less summer fallow. Using as a measure the percentage farm in- 
come is of the capital, it will be seen that the groups of farms having 
no summer fallow were operated most efficiently. By:dividing 5.83 
by 3.41 it will be seen that the clay farms having no summer fallow 
were 1.71 times as efficient as those having over 25 per cent of the 
rotation area in summer fallow. Likewise the silt loam farms having 
no summer fallow were 1.66 times as efficient as the farms having 
summer fallow. Hence, efficiency on these farms may be increased 
by adopting cropping systems and rotations which will decrease the 
acreage in summer fallow. 


INCOME PER PRODUCTIVE ANIMAL UNIT. 


Where crops are grown and fed to live stock on the farm, few 
factors have as great an influence as income per productive animal 
unit. Although a farm produces excellent crops, it may still be low 
in efficiency if the crops produced are fed to live stock of inferior 
quality or if poor judgment is used in marketing live stock and live- 
stock products. 

TaBLe 1V.—Relation of income per productive animal unit to percentage farm income 
ts of capital on 212 farms in Marion and Polk Counties, Oreg. (1912). 


[Farms on the two types of soil divided into three groups, according to income per productive animal unit.] 


Income per productive animal unit. 


Tare On Salem clay. On Salem silt loam. 
Less $44 to Over Less $44to | Over 
than $44. $62. $62. than $44. $62. $62. 
INF STED Sey 20 ha 7 26 | 20 22 47 47 50 
Average income per productive animal unit $29 | $50 $77 $29 $53 | $82 
PASV OE AS GICAL AL Nore Sere eS ne nas wane sles S es $25,739 | $27,841 | $22,564 | $21,090} $20,118 $23, 060 
Averare farmlimComess:2 42.302 s 2 eS: $738 $1, 154 $1, 488 $931 $1, 248 $2, 056 
Percentage farm income is of capital....-.-- 2. 87 4.15 6. 60 4,41 6. 21 8.92 
CEO PHU Oxeaer peas sae yen ne SE Se oad 96 102 102 89 106 110 
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From Table IV it will be seen that farm income was 6.6 per cent of - 


the capital invested in the group of clay farms having an income of 
$77 per productive animal unit as compared with 2.87 per cent in 
the group of farms having but $29 income per productive animal 
unit. Likewise the group of silt loam farms having an average 
income of $82 per productive animal unit made 8.92 per cent as 
compared with 4.41 per cent for the group having but $29 income 
per productive animal unit. Evidently, farm efficiency on both the 


clay and silt loam soils was greater where the income per productive . 


animal unit was greater. 

Securing a high income per productive animal unit in the main 
involves (1) the use of farm animals as scavengers to consume all 
feed that would otherwise go to waste; (2) economical and efficient 
feeding; (3) the breeding up of animals which will sell well and use 
feed economically; and (4) the use of good busmess judgment in 
marketing. | 


The variation in the percentage farm income is of capital in the - 


different groups of farms in Table IV was partly due to a variation 
in crop yields, for it will be seen that the groups of farms having the 
highest income per productive animal unit also had the highest cropin- 
dex. Especiallyis this true with the groups of siltloamfarms where the 
crop index varies from 89 in the group of farms receiving $29 per 
productive animal unit to 110 in the group receiving $82 per pro- 
ductive animal unit. On the clay soil the influence of crop yields 
was not so prominent, since the variation in crop index only ranged 
from 96 in the group of farms receiving $29 per productive animal 
unit to 102 in the group receiving $77 per productive animal unit. 


CROP YIELDS. 


In Table V the farms are divided into groups according to crop 
index. The crop index of the clay farms is based entirely upon the 
68 clay farm records. Likewise, the crop index of the silt loam 
farms is based only upon the 144 silt loam farm records. 


TasLe V.—Relation of crop yields to percentage farm income is of capital on 212 farms 
an Marion and Polk Counties, Oreg. (1912). 


Salem clay. Silt loam. 


Item. Crop Crop Crop Crop Crop Crop 
index 91 | index 92 |index 107 | index 89 | index 90 | index 110 
and less.) to106. |andover.|andless.} to109. |andover. 


Nimber oftanmse- eee eee eee eee eee 23 23 22 | 43 50 51 


IACVeLALE CLO Pp lNOek «eee s eee eee ee 79 99 118 76 101 124 
Income per productive animal unit......-.. 540 $55 $59 $43 $55 » $66 
Capital (Gverace) ses eeees seer eee | $24,764 | $22,021 | $28,472 | $21,630 | $21,798 $20, 975 
Farm income (average). ..-.--------------| $653 $1,085 $1, 596 $746 $1, 485 $1, 940 


Percentage farm income is of capital....... | 2. 64 4.93 5. 61 | 3.44 6. 81 9,.25 
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The crop indexes of the three groups of clay farms were 79, 99, and 
118. The percentage that farm income was of the capital for these 
three groups of farms was 2.64, 4.93, and 5.61, respectively. It will 
be observed that the percentage for the group of 22 farms with an 
average crop index of 118 was 2.12 times as great as that for the 
group of 23 farms whose crop index averaged 79. The influence of 
crop yield on efficiency was even more pronounced on the silt loam 
farms. ‘The crop indexes of the three groups of silt loam farms were 
76, 101, and 124, while the percentage that farm income was of capital 
for these three groups was 3.44, 6.81, and 9.25, respectively. In other 
words, the group of 51 farms with an average crop index of 124 was 


. 2.69 times as efficient as the group of 43 farms with an average crop 


index of 76. 

The difference in the percentage farm income is of capital in the 
different groups of farms in Table V is the result of the combined 
influence of crop yield and income per animal unit; for, as the table 
shows, those farmers whose yields were highest also obtained, on the 
average, the highest income per animal unit. Tabulations not given 
here show that of the difference between the farm incomes of the 
lowest and those of the highest groups, from $250 to $300 is due to 
difference in income per animal unit. Most of the remainder is due 
to difference in yield. 


PERCENTAGE OF FIELD-CROP AREA IN LEGUMES. 


The field-crop area is that portion of the farm upon which crops 
were grown during 1912, the year the farm survey was made. During 
that year a very limited area was devoted to leguminous crops on the 
clay farms. For that reason Tables VI, VII, and VIII deal only 
with the 144 silt-loam farms. In Table VI the farms are divided 
according to the percentage of the field-crop area in legumes—1. e., in 
clover, alfalfa, peas, and beans. 


TaBLE VI.—Relation of percentage of field-crop area in legumes to percentage farm income 
is of capital on 144 sult loam farms in Marion and Polk Counties, Oreg. (1912). 


Per cent of field crop area in legumes— 


Item. 
None. |Under 18.) 18 to 33. | Over 33. 
INTIMA CT OAT Site ge ee ee ici ele e dow nse 35 37 37 35 
Average percentage of field-crop area inlegumes......---------- eee see l250 26.0 44.8 
AVeraceimprovedsand (@cres)- - 2. ..2----82------226-seeece see: 112 133 139 121 
LMYCTAAS CE OHIG) le Saar ae SSeS OSE UO ECE SES Soe ea econ ee $19,821 | $23,368 | $23,272 $19, 181 
VAC CLADE Maen COM Oca aeee says) aoe Wie ciapee elec sisi as srosieee corte $770 $1, 425 $1, 834 $1, 648 
Pereentace tanmancomeis of capitale.::: -5-5-------<e-s2- 25-2 == 3. 89 6. 10 7. 88 8. 60 
| | 


Of the 144 farms in Table VI, 35 grew no legumes. There were 
37 farms with an average of 12 per cent, 31 with an average of 26 per 
cent, and 35 with an average of 44.8 per cent of the field-crop area in 
legumes. The percentage farm income is of capital for these groups 
of farms was 3.89, 6.10, 7.88, and 8.60, respectively. It will be seen 


qumeesseeen 


et REE RNIN 


iE? BULLETIN 705, U. S. DEPARTMENT OF AGRICULTURE. 


that the group of farms having an average of 44.8 per cent of the field- | 


crop area in legumes was operated 2.21 times as efficiently as the 
group of farms that grew no legumes. 


PERCENTAGE OF FIELD-CROP AREA IN CLOVER. 


Table VI shows the influence of all legumes collectively on the 
returns of the silt-loam farms. Table VII is confined to a single 
legume—clover. Of the legumes grown on these farms, clover is by 
far the most important, with vetch occupying second place. 


Taste VII.—Relation of percentage of field-crop area in clover to percentage farm income 
ws of capital on 144 silt loam farms in Marion and Polk Counties, Oreg. (1912). 


Per cent of field- 
crop area in clover— 


Item. |All farms.| None. }|———————— 
; Lessthan| 20or 
20. more. 
INT Dero flan s oe See a ete ee ee rere cola oe peer er tee 144 61 45 38 - 
Average per cent of field-crop area in clover................-..- ACN eee ae 1iiaal 32.7 
INV erage Capital uss ce es ole oa Se soacenee s tails stem noe eee see $21,457 | $20,228 | $23, 192 $21, 372 
Average farm income..........-.. Beeson cissscccseer ter Scsesecoce $1, 425 $1, 026 $1,614 $1, 843 
Percentage farm: Income is Of capitals. 2. ee] seen eee eee eee 6. 64 5. 06 6. 96 8.63 


The importance of the clover crop is shown in Table VII. Of the 
144 farms, 61 grew no clover in 1912. Forty-five farms had an 
average of 11.1 per cent, and 38 farms had an average of 32.7 per 
cent of the field-crop area in clover. The average farm incomes of 
these three groups of farms were 5.06, 6.96, and 8.63 per cent, respec- 
tively, of the capital invested. The 38 farms having an average of 
32.7 per cent of the field-crop area in clover were 1.71 times as 
efficient as those having no clover. 


CLOVER-SEED PRODUCTION. 


Table VIII shows that clover seed was a very profitable crop in the 
Willamette Valley in 1912. The average yield per acre on the 54 
farms that produced clover seed was 286 pounds for the first crop 
and 108 pounds for the second crop. The average price received for 
clover seed was 14.67 cents. The yields and prices are averages for 
both red and alsike clover for the year 1912. 


TasBLe VIII.—Relation of clover-seed production to percentage farm income is of capital 
on 144 silt loam farms in Marion and Polk Counties, Oreg. (1912). 


Per cent of receipts 
from clover seed— 
Item. None. 

Lessthan}| i4or 

14. more. 
IN Ghani Os MOV By aaa Se ee a ee OS Ue Abela Stlclsodocduobeoeue 90 28 26 
Average percentage of receipts from clover seed. .........-----------------|---------- 6.8 32.4 
VG (2 Ge OL NO2Y ov HiCe ee a ei Sk Ae Ae ERE Se oMaogotdececuee se $19,900 | $21,971 $26, 291 
Average farm income.....-----.- nthe wie le EM aw Ral de abe ote mth ei pelea tare Sita ta = $1,075 $1,709 $2, 332 
Percentage farm INCOMES Of Caplbal sn se sae eel lalmatela elelotalal sete tlt 5. 40 7.78 8. 87 


ee 
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There were 90 farms on which no clover seed was sold. On 28 
farms 6.8 per cent, and on 26 farms 32.4 per cent, of the receipts 
were from the sale of clover seed. The average farm incomes of 
these three groups were, respectively, 5.40, 7.78, and 8.87 of the capital 
invested. Thus 26 farms which received an average of 32.4 per 
cent of their receipts from the sale of clover seed were 1.64 times as 
efficient as the 90 farms that sold no clover seed. 


CHOICE OF CEREAL CROPS. 


Table [IX shows the comparative value and yield of oats, wheat, 
barley, and corn per acre in the Willamette Valley. The yields per 
acre are averages computed from the United States Census Reports 
for the years 1880, 1890, 1899, and 1909. The values per acre are 
based upon the average prices of these crops at Portland, Oreg., for 
the 10-year period, 1906 to 1915, inclusive. The price of barley is used 
in computing the value of corn, it being assumed that these two crops 
are approximately equal in value, pound for pound. 

TaBLe 1X.—Comparative value and yield of oats, wheat, barley, and corn per acre for the 


nine counties of the Willamette Valley, Oreg. (U.S. Census Reports 1880, 1890, 1899, 
1909). 


Yield and value per acre. Oats. Wheat. | Barley. Corn. 
Yield per acre: 
PSUS CIS Ae eee a ee eines ata ease aie oles sit nro mineing eoelbiceiciscee oe 28.5 18.9 26.8 26.9 
oy JAOUIDG S55 5 bBo eBbes Sb Aone aee nd Soe enceseeebaasus sosoeeE 912 1, 134 1, 286 1, 506 
AVA e MET ACKO Saas sass clateoeaislsisisie sister olnia =tecorejanivisiniaiiesciavinsieisisisie ois $12. 14 $16. 53 $16. 15 $18. 92 


From the standpoint of value as stock feed, 912 pounds of oats 
are not to be compared with 1,134 pounds of wheat, 1,286 pounds of 
barley, or 1,506 pounds of corn. It will also be seen that there is a 
marked difference in the cash value of these crops, oats being worth 
$12.14, wheat $16.53, barley $16.15, and corn $18.92 per acre. 


TABLE X.—Comparative value and yield of oats, wheat, and barley per acre on 212 farms 
im Marion and Polk Counties, Oreg. (1912). 


Salem clay (68 Salem silt loam (144 farms). 


farms). 
Yield and value per acre. 


Oats. Wheat. Oats. Wheat. | Barley. 


Yield per acre: 


TESST AVS) NE eye 8 Seco ea apa 30.8 25.2 37.7 22.0 36.6 
Pounds...:...-- Sk ree CRORE STS orga oan oR 986 1;512| 1,206 1, 320 1, 757 
Walle pp OriaChemaeeie eet tsa (oc Bee cee eee eee sed $13.12 $22. 02 $16. 05 $19. 23 $22. 06 


Table X shows the comparative value and yield per acre of oats 
and wheat on the 68 clay farms, and of oats, wheat, and barley on 
the 144 silt loam farms for the year 1912. The values per acre in 
this table are also based on the average prices at Portland, Oreg., 
for 10 years. Of the 68 clay farms, only one reported barley, and 
barley is therefore not considered under the clay type of soil. 
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It will be seen that the average yield of wheat on the clay farms 
was 526 pounds per acre greater than the yield of oats; also that the 
wheat crop was worth $8.90 per acre more than the oatcrop. Differ- 
ently stated, the wheat crop was worth 1.68 times as much per acre 
as the oat crop. On the silt loam farms, according to Table X, the 
yield of oats per acre was 114 pounds and 551 pounds, respectively, 
below the yield of wheat and barley. Likewise, the cash value of 
the oat crop per acre was $3.18 and $6.01, respectively, below the 
value of the wheat and barley crops. 

If Tables [X and X represent even approximately the comparative 
values and yields per acre of oats, wheat, barley, and corn, the profit- 
ableness of general farming in the Willamette Valley may be increased 
ereatly by a readjustment of the acreage devoted to these crops. 
Since oats occupied 43 per cent and wheat but 19.8 per cent of the 
rotation area on the clay farms, it would appear from a study of 
Table X that oats should largely be replaced by wheat or some other 
more profitable crop. It should be remembered, however, that most 
of the wheat crop of the clay farms was grown upon land that had 
been summer fallowed the previous year, while little or none of the 
oat crop was grown on summer-fallowed land. 

On the silt loam farms studied in 1912 oats occupied 38.8 per cent 
of the rotation area. This was nearly twice the area occupied by any 
other crop. A study of Tables [IX and X seems to indicate also that 
much of the oat crop on the silt loam farms can be replaced profitably 
by other crops. While Table IX shows that corn is the most profit- 
able of the cereal crops, the moist fall and winter climatic conditions 
of the Willamette Valley practically limit its production to what can 
be used on the farm. Owing to its superior yield corn should be 
grown much more extensively, especially for silage and fall and early 
winter feeding. It will be claimed by some that much of the oat 
crop is produced on land that will not raise good barley. While there 
may be some merit to this claim, most Willamette Valley soils pro- 
duce good yields of barley. Since barley is the equal of oats, pound 
for pound, as a general stock feed, and since our present knowledge 
indicates that there is a marked difference in the yield of the two 
crops, it appears that the acreage of oats should be cut down and that 
barley should be grown more extensively. 


“SOME FACTORS WHICH INFLUENCE CROP YIELDS. 


Table V shows that the percentage farm income of capital was 
highest in the group of farms having the highest average crop yields. 
_Any means whereby crop yields may be increased, therefore, should 
be highly important. The following discussion deals with a few of 
the more practical ways of increasing crop yields. 
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RELATION OF LEGUMINOUS CROPS TO CROP YIELDS. 


Table VI shows that the group of silt loam farms having the 
greatest percentage of the field crop area in legumes was operated 
most efficiently. Apparently, therefore, the legumes were profitable 
crops. Aside from being profitable crops themselves, legumes also 
affect the yields of other crops. Table XI shows the influence of 
leguminous crops on the yields of potatoes, wheat, oats, and hay on 
the 144 silt loam farms in 1912. 


Taste XI.—Relation of percentage of field-crop area in legumes to crop yields on 144 
farms on silt loam soil, Marion and Polk Counties, Oreg. (1912). 


Per cent of field crop area in 
legumes. 
All No 
Item. farms. | legumes. ; 
Under 18.| 18 to 33. | Over 33. 
| 
NUM DerOffanims seas silo rks 144 35 37 il 35 
Average percentage of field-crop area in legumes..-... | DONAE epee eae 12.0 26.0 44.8 
Crop yields per acre: 
Rotaroesi@bushels)\eeecmee ese eee eee 150. 2 132.8 145.5 172.0 183.5 
Wiheati(bushels))i as saute eyes oc Ue 22.0 18.8 2155 23.8 2307, 
OStS (ouShels) yee earn ee eae cept ae 37.7 28.5 38.3 40.9 44.5 
1aBAY (EONS) sccocoscecsouc BNE AS eUsaiGEe See ab seeaee 1.94 1.82 2. 00 1. 86 2.07 
CrOD MING Cixceenpe ye mae ie oes Seen a eve Se | 100 83 100 105 111 
J 


There were 35 farms that grew no legumes, 37 that had an average 
of 12 per cent, 37 that had an average of 26 per cent, and 35 that had 
an average of 44.8 per cent of the field-crop area in leguminous crops. 
The yields of potatoes and oats increased steadily, though not in the 
same ratio, as the percentage of the field-crop area in legumes in- 
creased; the yield of wheat of each of the three groups of farms 
erowing leoumes was considerably higher than that of the 35 farms 
having no legumes; and the groups of farms growing legumes had 
slightly higher yields of hay than did the group having no legumes. 
Crop index, it will be observed, varied from 83 for the group of farms 
having no legumes to 111 for the group having an average of 44.8 
per cent of the field-crop area in legumes. 

Figure 4 is a graphical representation of the percentage of increase 
in the yields of potatoes, wheat, and oats for the three groups of 
farms of Table XI which grew legumes, as compared with the yields 
of these crops for the group of farms having no legumes. It will be 
seen that the percentage of increase in the yields of potatoes and oats 
advanced steadily from group to group, although not proportionally, 
as the percentage of field-crop area in legumes increased; and that the 
percentage of increase in the yield of wheat advanced in the two 
groups of farms having an average of 12 and 26 per cent of the field- 
crop area m legumes and then declined one-half per cent in the next 
eroup. The yields of wheat, potatoes, and oats for the group of 
farms having an average of 44.8 per cent of the field-crop area in 
legumes were 26, 38, and 56 per cent greater, respectively, than the 
yields of these crops for the group of farms that grew no legumes. 
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RELATION OF CLOVER TO CROP YIELDS. 

Of the leguminous crops grown on the silt loam farms, clover was 

by far the most important, with vetch second. In Table XIT the 

farms are arranged in groups according to the percentage of the field- 
crop area devoted to clover. 
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AVERAGE PERCENTAGE OF FIELD CROPS IN LEGUMES 


Fic. 4.—Percentage of increase in crop yields with increase in percentage of field crop 
area in legumes on 144 silt loam farms in Marionand Polk Counties, Oreg. (1912). 


TaBLE XII.—Relation of percentage of field-crop area in clover to crop yields on 144 silt 
loam soil farms, Marion and Polk Counties, Oreg. (1212). 


Per cent of field-crop area 
in clover. 
All 
Item. nie 
No Less | 200r 
| clover. | than 20. | more. 
Num berjoffarms: bag sy te ei pe 8 eis ge A ee | 144 61 45 | 38 
Average per cent of field-crop area in clover.............-----.. 12 OM ete aac ee eT 32.7 
Crop yields per acre: 
‘Potatoes (bUSHEIS) saree ce sesine ee he ae oie oie a Re EEe eer 150. 2 140. 4 159. 0 163. 7 
(WV heat: (ouSTeLS) ky ee tee A ok 20 ore et ic ep a Na 22.0 20. 5 2201 24.9 
Oats (bushels). yrs ae eae tie ee Lhe) eee a ee Ola 34. 1 38. 2 45.5 
EL ay (CONS) Se Cs ret ie oats ae he Us aL ok RIE ie pm 1.94 1. 82 2.00 2. 05 
Cropindex. 2. Ss se ae ee oe al, eee te 100 92 102 113 
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On 61 farms no clover was grown; 45 farms devoted less than 20 
per cent and 38 farms over 20 per cent of the field-crop area to clover. 
Tt will be observed from this table that the yields of potatoes, wheat, 
and oats steadily increased when the percentage of the field-crop area 
in clover increased. ‘The yield of hay, also, was approximately one- 
fourth of a ton per acre greater on farms growing clover than on those 
having no clover. The crop index ranged from 92 for the group of 
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PERCENTAGE OF FIELD CROP AREA IN CLOVER 


Fic. 5.—Percentage of increase in crop yields with increase in field-crop area in 
clover on 144 silt loam farms in Marion and Polk Counties, Oreg. (1912). 


farms that grew no clover to 113 for the group having over 20 per cent 
of the field-crop area in clover. 

Figure 5 shows the percentage of increase in the yields of potatoes, 
wheat, and oats for the two groups of farms in Table XIT which grew 
clover, as compared with the yields of these crops for the group of 61 
farms having no clover. The average yields of wheat, potatoes, and 
oats for the group of 45 farms having 11.1 per cent of the field-crop 
area in clover were 8 per cent, 13 per cent, and 12 per cent higher, 
respectively, than the yields of these crops for the group of 61 farms 
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having no clover. Likewise the average yields of potatoes, wheat, 
and oats for the group of 38 farms having an average of 32.7 per cent 
of the field-crop area in clover were 17 per cent, 21 per cent, and 33 
per cent higher than the yields of these crops for the group having 


no clover. 
RELATION OF SUMMER FALLOW TO CROP YIELDS. 


In considering the influence of summer fallow on crop yields, it 
must be remembered that 40 to 50 years ago the practice of summer: 
fallowing the land once every three or four years was extensively 
followed in the Willamette Valley on both the clay and silt loam types 
-of soil; that this practice is still generally followed on the clay soil, 
but has almost disappeared on the silt loam soil. Table XIII shows 
the comparative yields of potatoes, wheat, oats, and hay on both the 
clay and silt loam farms with and without summer fallow. 


TaBLE XIII. —Relation of summer fallow to crop yields on 212 farms in Marion and 
Polk Counties, Oreg. (1912). 


Salem clay. Salem silt loam. 


Item, Without! With | Without! With 
; summer | summer | summer | summer 
fallow. fallow. fallow. fallow. 


INTIMDCROMfa4nms:= Se 3.2 oe cece an ee oe eee eee eer 11 57 127 17 


Crop yields per acre: 
Potatoes (bushels) 226.2. oc. a: Sawa gone es aaa oa ee 177.8 192.6 155.9 98. 4 
Wheat Goushels) 2.80625 {2a a0 DNs ee pete 2 2 Ee 23.9 25.3 21.9 23. 5 
Oatsiqpushels) Ree sso. ee eee ae aR hic a eee 27.0 3122 37.9 36. 5 
Lay; (CONS) et Beso een ha Senne oe 1. 87 2. 04 1.94 us me 
9 


CrOP ANG exe ease lela Piano eo oe ae Pa al ee aoe 90 101 101 


From Table XIII it will be noted that 57 of the 68 clay farms had 
more or less tillable land lying idle as summer fallow, and that only 
17 of the 144 silt-loam farms were still practicing the summer-fallow 
method. The clay farms having summer fallow had higher crop 
yields than the clay farms having no summer fallow, the relative 
crop index of the groups with and without summer fallow being 101 
and 90, respectively. On the other hand, the silt loam farms having 
no summer fallow had higher crop yields, for all crops except wheat, 
than the few farms practicmg summer fallowing. Because wheat 
follows summer fallow, its yield should be affected by summer fallow 
more than the yield of any other crop. The crop index of the silt 
loam farms having no summer fallow was 101, whereas that of the 
17 farms with summer fallow was 96. 

It appears, therefore, that on the silt loam farms having no sum- 
mer fallow, cropping systems have been adopted that give higher 
crop yields than are secured on the 17 farms still practicing summer 
fallowing. This has been accomplished, it is safe to say, by the in- 
troduction of the leguminous crops. It is reasonably certain that 
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clover and other legumes would do as much for the clay-soil farms;. 


for farmers who have been growing clover for a number of years on 
the clay soil claim that they are getting increased yields. 


BARNYARD MANURE AND DRAINAGE. 


There are other ways of increasing crop yields besides those 
brought out by the survey data, among which may be mentioned the 
use of barnyard manure and drainage. It is a well-recognized prin- 
ciple in agriculture that crop yields on almost any type of soil may 
be increased by a more liberal use of barnyard manure. Especially 
is this method of increasing crop yields applicable where the soil 
has been receiving little animal or vegetable manure. The farmer 
who adopts this method must see to it that the live stock kept are 
high-producing animals. He must also use good judgment in mar- 
keting his live stock and live-stock products. If this is not done, he 
may increase his crop yields without increasing his profits. 

Much of the agricultural land of the Willamette Valley is so low 
and level that it is water-logged during much of the time in winter. 
There probably is no other way by which crop yields on such land 
can be increased as easily as by drainage. In some localities the 
individual farm can be drained independently. In other localities the 
land is so level that it will be necessary to organize drainage districts 
and work cooperatively in order to get an outlet for the water. 


RELATION OF SOIL TYPE TO PERCENTAGE FARM INCOME IS OF 
CAPITAL. 


Table XIV shows the comparative percentages farm income is of 
capital on the two major types of soil found in the valley. On the 
68 clay farms, it will be seen, farm income was 4.35 per cent of the 
capital invested, as compared with 6.64 per cent on the 144 silt loam 
farms. That is to say, the silt loam farms were operated 1.52 times 
as efficiently as the clay farms. The question naturally arises as to 
the cause of this difference. 


Taste XIV.—Relation of type of soil to percentage farm income is of capital, on 212 
farms vn Marion and Polk Counties, Oreg. (1912). 


ee | 
| Salem Salem 
Nee : | clay. | silt loam. 
| 
| 
INP OG Manner as See ae se oa Dew ed nese Rk. be) see. b. Seah 3. 68 144 
ANCL AC Cone O map EOVCUU ATG ope e ee Re een eine seen ces ee eee): ee ae | 185 128. 5 
AG LAve LD tEtINyeSDOUl ss en See Pie mee eh. Devi ee a ee oc ET! | $25,330 | $21,457 
PAY CEL Cal chit X16VE] COIN Cmax ere tata ena Linh ee o's = tn Soe eee erp nc eee eye ae leolenlO3h| $1, 425 
Percentage larmauncome 1s Of Capital: .-2.. 2-225. ---.- 25-2522 ja=2e0 Bee ENR ae Hae | 4. 35 | 6. 64 


From Table XIV it will be observed that the clay farms had 56.5 
more acres of improved land and $3,873 more capital to use than 
had the silt loam farms. Therefore, the difference in the efficiency 
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of these farms was not due to the lack of capital or usable land on 
the part of the clay farms. Neither was it due to the difference in 
the valuation of real estate on the two types of soil, for Table I 
shows land was worth $89 per acre on the clay farms and $112 on 
the silt loam farms. 


CAUSES OF THE DIFFERENCE IN EFFICIENCY. 


(1) An average of 73.6 per cent of the farm area of the silt loam ~ 
farm, as shown by Table I, was improved land, as compared with 
71.2 per cent for the clay farms. Thus the silt loam farms have 
available a slightly higher percentage of improved land. 

(2) The silt loam farms produced clover seed, whereas the clay 
farms produced none. As shown in Table VIII, clover seed in 1912 
was a very profitable crop. This contributed materially to the dif- 
ference in the efficiency of the farms on the two types of soil. 


TaBLE XV.—Relation of types of soil to income per productive animal unit and to crop 
yield on 212 farms in Marion and Polk Counties, Oreg. (1912). 


Salem Salem 

Item. clay. | silt loam. 

Nm berOliarmss 252 occccaccee oie io rotten eee ere ete Paes ort sere ee eer Siete ee oe ee eee 68 144 

Average income per productive animal unit per farm................--.------.--.--- 51 $55 

Averace productive animal Units pemtarmecneee see eee esas eee eee eee eons 13. 87 13.19 
Crop yields per acre: 

iRotatoes (bushels) eee ss ee aos detec e esi Sere eerie ote ele oe eee ieee eee 187.7 150. 2 

EVO TSIG USI] S)) Be ve, wri) is aces Sane An Sire a rape pre es eis oe Pees ee yee Ac i 30.8 STA, 

Wiheat;(oushels) i+ 2ce - 2 2s J: oe = eyo. bee pete ore et ce ee ce ae ee 25.2 22.0 

ER ey GUOMS) 2 ioe, covsic c a ses ce he = aria ete Le ere a ee rere a SVT REST ete eee Pr eae 2.0 1.9 

Crop ind exe.) eo Seisiske Be aise Ga asinsmeeeine Shs eige eee Pe eee ae a cae cee ae 96 102 


a Crop index of this table is based upon the 212 records. 


(3) Table XV shows the number of productive animal units per 
farm, the income per productive animal, and the crop yields on the 
two types of soil. It will be seen that the clay farms had an average 
of 13.87 productive animal units per farm, as compared with 13.19 
for the silt loam farms; and that the income per productive animal 
unit was $4 greater on the silt loam farms than on the clay farms. 
This would give the silt loam farms an income approximately $55 
per farm greater than that of the clay farms. 

(4) From Table XV it will also be seen that potatoes, wheat, and 
hay, three of the four leading crops upon which crop index in this 
table is based, gave higher yields on the clay farms than on the silt 
loam farms. Oats, on the other hand, gave the highest yield on the 
silt loam farms. However, the crop index of the clay farms was 96 
as compared with 102 for the silt loam farms. The difference in 
the yield of oats on the two types of soil and the large percentage of © 
the rotation area devoted to that crop (see fig. 1) are the causes of 
the clay farms having the lower crop index. Hence, the difference 
in the percentage farm income is of capital on the two types of soil 
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may be attributed, at least in part, to the low yield and large acreage 
of the oat crop on the clay farms. 

(5) Perhaps the greatest cause of the lower efficiency of the clay 
farms is the practice of summer fallowing approximately one-fourth 
of the rotation area each year. During the year 1912, 24.5 per cent 
of the rotation area on the clay farms lay idle as summer fallow, as 
compared with 2.7 per cent on the silt loam farms (see fig. 1). The 
practice of summer fallowing diminishes net receipts in two ways. 
In the first place, the land being summer fallowed represents idle 
capital from which there is no return. Secondly, the cultivation of 
the idle land during the summer-fallow year materially increases the 
operating expenses. On the clay farms 46.1 per cent of the gross 
receipts were required for operating expenses as against 37.7 per 
cent on the silt loam farms. The work of cultivating the summer 
fallow is very largely responsible for this difference. 


STARTING CLOVER ON THE CLAY SOIL. 


From what has been said in this discussion it should be evident 
that the profitableness of farming on the clay soil can be greatly 
increased by adopting cropping systems or rotations that will do 
away with the summer-fallow practice, and in which clover and other 
leguminous crops will have a prominent place. Until very recently 
a very large percentage of the farmers on the clay soil thought this 
was not feasible. During the last few years, however, many attempts 
have been made to grow clover on the clay soil. During the season 
of 1916 a detailed study of 53 trials of growing clover was made in 
order to determine (1) whether clover can be successfully grown on 
this type of soil and (2) the most practical ways of getting a stand. 
The success of the 53 trials, which included 1,111 acres, is shown in 
Table XVI. 


TasBLE XVI.—Results of seeding clover alone and with different nurse crops on Salem 
clay soil, Marion County, Oreg. 


| Lerceninge of cases in which 
: Num- ! Total the stand was— 
Time,of clover 
Nurse crop. ree ber of | acres 
e | seeding. trials. | seeded. 
Good. Poor. Failure. 
SDEN Oats epee ee ee eB eb: Mar. Apr. - 19 392 81.9 10.5 7.6 
Sprins Darley se ste See. ose eene dot tes Se. 1 18 1008S 2435. See. bees te s2- 
PSBSPRIOS WIM CO Gs oe ee ee ie Mee cee 0 Vr ea ae 4 7 TAG Typ he pens Al eames cae 
WETIEGES WiNCA Leet tere ee a Gowsen se Seat 13 202 85.7 11.4 
Oe renee He oe eee ee ] DEN ie eee ee 2 70 14. Salsas see se 85.7 
pVinter GatSt = estas) ite IMarchis- rae feb 5 107 eS 
Noo nurse crop, clover sown aione. -| May-June......-.- 9 235 LOGON 0, [Gere | Sheek cer 
UNG SAS 3 oe et ee ee eee 53 feat 83.8 | 6.5 9.7 


It will be noted that a good stand was secured on 931 acres of the 
1,111 acres seeded. In other words, 83.8 per cent of the area seeded 
gave satisfactory results. A good stand was secured on 100 per cent 
of the area seeded alone late in May or early in June. A good stand 


22 BULLETIN 705, U. S. DEPARTMENT OF AGRICULTURE. 


was also secured on 100 per cent of the area seeded with spring 


barley and spring wheat. While the number of trials with these 
two crops is too small to draw very reliable conclusions, studies of 
starting clover elsewhere show that barley is one of the most satis- 
factory nurse crops. 

The results secured by seeding clover in the spring with spring oats, 
winter oats, and winter wheat are all that should be expected. The 


two trials of seeding clover in the fall with winter wheat strongly. 


indicate that that method is unsatisfactory. 
METHODS. 


From a study of Table XVI three practical methods of starting 
clover on the clay soil are suggested: (1) Sown alone late in May or 
early in June; (2) sown with spring grain in the early spring; and 
(3) sown with winter wheat in the early spring. 

1. Seeding clover alone.—For seeding clover alone in the late spring 


the land is plowed quite deep during the winter and kept thoroughly 


cultivated from early spring until seeding time. About 8 pounds of 
red-clover seed per acre are sown alone as soon after the 15th of May 
as weather conditions will permit. The seed is sown broadcast and 
covered with a harrow or corrugated roller. This is probably the 
surest method of getting a stand. It should be used only on land 
that never grew clover before, because the use of the land is practi- 
cally lost during the year the clover is seeded. Some farmers sow 
about 5 pounds of rape seed per acre with the clover. The rape makes 
good sheep, hog, or calf pasture in about six weeks after seeding. 

2. Seeding clover with spring gravn.—When clover is seeded in the 
early spring with barley, wheat, or oats the land is plowed during 
the fall or winter and a good, firm, mellow seed bed prepared in the 
early spring. Eight pounds of red-clover seed per acre are sown late 
in February or early in March immediately after the grain. The seed 
is covered with the harrow or corrugated roller, preferably with the 
roller, as it packs the soil. 

3. Seeding clover wn the spring with winter wheat.—When starting 
clover with winter wheat about 8 to LO pounds of seed per acre are 
sown broadcast late in February or early in March. If wheat has 
made sufficient growth it is an excellent plan to pasture the field off 
quickly with sheep. The tramping of the sheep covers the clover 
seed and packs the ground. After removing the sheep, the field is 
harrowed to loosen the surface. If no sheep are available, the seed 
is covered with the harrow. 

In starting clover by either of the above methods on land that 
never produced the crop before, the soil should be as free as possible 
from weeds. For this reason winter wheat grown on land that was 
well summer fallowed the previous season makes a good nurse crop. 
Clover requires a firm, compact seed bed. The corrugated roller is 
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an excellent implement with which to prepare the seed bed when 
seeding clover with spring grain. The application of barnyard 
manure practically insures a stand of clover. The manure should be 
applied in the fall or winter and plowed under or worked into the 
soil with a disk harrow. 

Inoculation.—The nodule-forming bacteria, that is, the organisms 
which enable the clover to utilize atmospheric nitrogen, are so essen- 
tial to the success of clover that land which has never produced this 
crop should be inoculated. The land to be seeded may be inoculated 
in two ways; by using a pure culture, or by using soil from a field 
that successfully produced clover the previous year. The pure cul- 
ture may be obtained in limited quantities from the United States 
Department of Agriculture or bought in large quantities from com- 
mercial concerns. Directions for use are sent with the cultures. 

Inoculation by the soil method should be performed as follows: 
Locate a patch of clover that grew thriftily the previous year. It 
may be necessary to go to some farm on the silt loam soil to find it. 
Collect soul from about plants which bear nodules on their roots. 
About 1 quart of this soil is placed in a bucket of water and thor- 
oughly stirred. The clover seed is placed upon a tight floor, damp- 
ened with the muddy water, using about 2 quarts to each bushel of 
seed, and shoveled over several times to be sure that each seed is 
dampened. After the seed has been allowed to dry in the shade 
(sunlight kills the bacteria) itis ready for seeding. The addition of 
one-fourth of a pound of glue to each gallon of water will cause the 
soil to stick to the clover seed. 


PUBLICATIONS OF THE U. S. DEPARTMENT OF AGRICULTURE 
RELATING TO FARM MANAGEMENT. 


AVAILABLE FOR FREE DISTRIBUTION BY THE DEPARTMENT. 


Use of Paint on the Farm. (Farmers’ Bulletin 474.) 

System of Farm Cost Accounting. (Farmers’ Bulletin 572.) 

Farm Kitchen asa Workshop. (Farmers’ Bulletin 607.) 

What a Farm Contributes Directly to the Farmer’s Living. (Farmers’ Bulletin 635.) 
Method of Analyzing Farm Business. (Farmers’ Bulletin 661.) 

Economic Study of Farm Tractor in Corn Belt. (Farmers’ Bulletin 719.) 

Waste Land and Wasted Land on Farms. (Farmers’ Bulletin 745.) 

The Farmer’s Income. (Farmers’ Bulletin 746.) 

The Use of a Diary for Farm Accounts. (Farmers’ Bulletin 782.) 

The Windbreak as a Farm Asset. (Farmers’ Bulletin 788.) 

How the Federal Farm Loan Act+Benefits the Farmer. (Farmers’ Bulletin 792.) 
Minor Articles of Farm Equipment. (Farmers’ Bulletin 816.) 

Farm Reservoirs. (Farmers’ Bulletin 828.) 

Surface Irrigation for Eastern Farm. (Farmers’ Bulletin 899.) 

Farm Home Conveniences. (Farmers’ Bulletin 927.) 


1 Very similar methods of seeding clover in the Willamette Valley, Oreg., have been published in Farm- 
ers’ Bulletin 271, ‘ Forage Crop Practices in Western Oregon and Western Washington,” and in Bureau of 
Plant Industry Circular 28, “Clover Seed Production in the Willamette Valley, Oregon.” 
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Care and Repair of Farm Implements: III. Plows and Harrows. (Farmers’ Bulle- 
tin 946.) 

Care and Repair of Farm Implements: IV. Mowers, Reapers, and Binders. (Farmers’ 
Bulletin 947.) 

Example of Successful Farm Management in Southern New York. (Department 
Bulletin 32.) 

Farm-Management Survey of 3 Representative Areas in Indiana, Illinois, and Iowa. 
(Department Bulletin 41.) 

Profitable Farming on Irrigated Areas in Utah Lake Valley. (Department Bulletin . 
117.) 

Farm-Management Practice of Chester County, Pennsylvania. (Department Bulle- 
tin 341.) 

Farming in Blue Grass Region, Study of Organization and Management of 178 Farms 
in Central Kentucky. (Department Bulletin 482.) 

Validity of Survey Method of Research in Farm Management. (Department Bulletin 
529.) 

Farm Practice in the Production of Hay in Steuben County, New York. (Department 
Bulletin 641.) 

Profitable Management of General Farms in the Willamette Valley, Oregon. Depart-- 
ment Bulletin 705.) 


FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, GOVERNMENT PRINTING 
OFFICE, WASHINGTON, D. C. 


Forage-Crop Practices in Western Oregon and Western Washington. (Farmers, 
Bulletin 271.) Price 5 cents. 

Farm Practices in Columbia Basin Uplands. (Farmers’ Bulletin 294.) Price 5 cents. 

A Successful Alabama Diversification Farm. (Farmers’ Bulletin 310.) Price 5 
cents. 

Replanning a Farm for Profit. (Farmers’ Bulletin 370.) Price 5 cents. 

How a City Family Managed a Farm. (Farmers’ Bulletin 432.) Price 5 cents. 

A System of Tenant Farming and Its Results. (Farmers’ Bulletin 437.) Price 5 
cents. 

Farm Bookkeeping. (Farmers’ Bulletin 511.) Price 5 cents. 

A System of Farm Cost Accounting. (Farmers’ Bulletin 572.) Price 5 cents. 

How to Use Farm Credit. (Farmers’ Bulletin 593.) Price 5 cents. 

Pasture and Grain Crops for Hogs in Pacific Northwest. (Farmers’ Bulletin 599.) 
Price 5 cents. 

How Farmers May Improve Their Personal Credit. (Farmers’ Bulletin 654.) Price 
5 cents. 

Management of Sheep on the Farm. (Department Bulletin 20.) Price 10 cents. 

Machinery Cost of Farm Operations in Western New York. (Department Bulletin 
338.) Price 5 cents. 

Costs and Sources of Farm Mortgage Loans in United States. (Department Bulletin 
384.) Price 10 cents. 

Farm Practice with Forage Crops in Western Oregon and Western Washington. (Bu- 
reau of Plant Industry Bulletin 94.) Price 10 cents. 

Farm Management, Organization of Research and Teaching. (Bureau of Plant In- 
dustry Bulletin 236.) Price 20 cents. 

Whatis Farm Management? (Bureau of Plant Industry Bulletin 259.) Price 10 cents. 

Farm Methods of Applying Land Plaster in Western Oregon and Western Washington. 
(Bureau of Plant Industry Circular 22.) Price 5 cents. 

Factors of Efficiency in Farming. (Separate 617, Yearbook 1913.) Price 5 cents. 
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